In the current work, we have documented the use of two complementary supramolecular motifs, namely multipoint hydrogen bonding and metal complexation, as a means to control the stepby-step assembly of a panchromatically absorbing and highly versatile solar energy conversion system. On one hand, two different perylenediimides (1a/1b) have been integrated together with a metalloporphyrin (2) by means of the Hamilton receptor/cyanuric acid hydrogen bonding motif into energy transduction systems 1a•2 or 1b•2. Steady-state and time-resolved measurements corroborated that upon selective photoexcitation of the perylenediimides (1a/1b), an energy transfer evolved from the singlet excited state of the perylenediimides (1a/1b) to that of the metalloporphyrin (2). On the other hand, fullerene (3) and metalloporphyrin (2) form the electron donor-acceptor system 2•3 via axial complexation. Photophysical measurements confirm that an electron transfer prevails from the singlet excited state of 2 to the electron-accepting 3. The correspondingly formed radical ion pair state decays with a lifetime of 1.0 AE 0.1 ns. As a complement to the aforementioned, the energy transduction features of 1a•2 were combined with the electron donor-acceptor characteristics of 2•3 to afford 1a•2•3. To this end, time-resolved measurements reveal that the initially occurring energy-transfer interaction (53 AE 3 ps) between 1a/1b and 2 is followed by an electron transfer (12 AE 1 ps) from 2 to 3. From multiwavelength analyses, the lifetime of the radical ion pair state in 1a•2•3-as a product of a cascade of light-induced energy and electron transfer-was derived as 3.8 AE 0.2 ns. I n recent years, the conversion of solar energy into electrical energy has been one of the most important areas of scientific research due to the constantly growing human energy demands (1, 2). In order to design efficient, low-cost, environmentally responsible artificial photosynthetic systems, research follows the concepts of nature (3, 4). Similar to natural photosynthetic organisms (5-8), artificial systems undergo cascades of light-induced energy and electron transfer reactions. The absorbed energy is converted into chemical potential energy in the form of a radical ion pair state (9). These events take place in organized arrays of photofunctional chromophores within specifically tailored environments that allow an efficient light harvesting. As an important prerequisite, the lifetime of the excited states should be long enough to power efficient electron transfer in order to obtain radical ion pair states. Therefore, the development of panchromatically absorbing molecules with appropriate absorptive properties for light harvesting is desirable.
In the current work, we have documented the use of two complementary supramolecular motifs, namely multipoint hydrogen bonding and metal complexation, as a means to control the stepby-step assembly of a panchromatically absorbing and highly versatile solar energy conversion system. On one hand, two different perylenediimides (1a/1b) have been integrated together with a metalloporphyrin (2) by means of the Hamilton receptor/cyanuric acid hydrogen bonding motif into energy transduction systems 1a•2 or 1b•2. Steady-state and time-resolved measurements corroborated that upon selective photoexcitation of the perylenediimides (1a/1b), an energy transfer evolved from the singlet excited state of the perylenediimides (1a/1b) to that of the metalloporphyrin (2) . On the other hand, fullerene (3) and metalloporphyrin (2) form the electron donor-acceptor system 2•3 via axial complexation. Photophysical measurements confirm that an electron transfer prevails from the singlet excited state of 2 to the electron-accepting 3. The correspondingly formed radical ion pair state decays with a lifetime of 1.0 AE 0.1 ns. As a complement to the aforementioned, the energy transduction features of 1a•2 were combined with the electron donor-acceptor characteristics of 2•3 to afford 1a•2•3. To this end, time-resolved measurements reveal that the initially occurring energy-transfer interaction (53 AE 3 ps) between 1a/1b and 2 is followed by an electron transfer (12 AE 1 ps) from 2 to 3. From multiwavelength analyses, the lifetime of the radical ion pair state in 1a•2•3-as a product of a cascade of light-induced energy and electron transfer-was derived as 3.8 AE 0.2 ns. I n recent years, the conversion of solar energy into electrical energy has been one of the most important areas of scientific research due to the constantly growing human energy demands (1, 2) . In order to design efficient, low-cost, environmentally responsible artificial photosynthetic systems, research follows the concepts of nature (3, 4) . Similar to natural photosynthetic organisms (5) (6) (7) (8) , artificial systems undergo cascades of light-induced energy and electron transfer reactions. The absorbed energy is converted into chemical potential energy in the form of a radical ion pair state (9) . These events take place in organized arrays of photofunctional chromophores within specifically tailored environments that allow an efficient light harvesting. As an important prerequisite, the lifetime of the excited states should be long enough to power efficient electron transfer in order to obtain radical ion pair states. Therefore, the development of panchromatically absorbing molecules with appropriate absorptive properties for light harvesting is desirable.
Owing to their biological relevance and favorable properties as natural chromophores, porphyrinoids are widely used as molecular components in artificial photosynthetic systems. Their functions include panchromatic light harvesting through most of the visible part of the solar spectrum and electron transport (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) . As another major class of multifunctional molecular materials, fullerenes (27) offer unique opportunities for stabilizing charged entities. Together with the rigid, confined structure of the aromatic π-sphere, these molecules are perfect electron acceptors in artificial photosynthetic reaction centers (28, 29) .
As a consequence, numerous porphyrin/fullerene assemblies have been designed for solar energy conversion schemes (30, 31) . Photoexcitation of the porphyrins in these conjugates is followed by an electron transfer, giving rise to the formation of radical ion pair states with charge separation efficiencies and lifetimes comparable with those of natural systems. To increase the light harvesting, additional chromophores have also been incorporated into these electron donor-acceptor model systems, thereby mimicking photosynthetic antenna/reaction center complexes (32) (33) (34) .
Apart from porphyrins, perylenediimides (PDIs) are also of particular interest as broad light harvester showing intense absorption in the middle of the visible range, high-extinction coefficients, and a reasonable chemical stability. The major absorptions of PDIs-around 530 nm-are complementary to those of porphyrins, which absorb at 430 and 500-600 nm, and phthalocyanines, which absorb at 700 nm. There is also good spectral overlap between the PDI (i.e., energy donor) emission and the porphyrin or phthalocyanine (i.e., energy acceptor) absorption. Both features are desirable for efficient intramolecular energy transfer. Moreover, PDIs are strongly fluorescent chromophores possessing fluorescence quantum yields close to unity, with emission maxima that range from 500-700 nm (35) . PDIs have been extensively used as light absorbers, energy-transfer agents, and charge carriers (36, 37) either being covalently or noncovalently linked to other photo-and electroactive molecules like porphyrins (38, 39) , phthalocyanines (40) (41) (42) (43) (44) (45) , fullerenes (46) (47) (48) , and so on (49) .
Recently, PDIs have been successfully integrated into dye-sensitized solar cells as an additional energy relay dye, resulting in a broader spectral absorption range and, thus, increased light harvesting (50) . In this design, PDIs, being excited by blue photons of the solar emission spectrum, underwent Förster energy transfer to the phthalocyanine sensitizing dye attached to a wide bandgap semiconductor. By the same means, photo cosensitization has been achieved in a similar way to that taking place in purple bacteria, where an aggregate of light harvesting pigments transfer their energy to the reaction center, thus initiating charge separation. Hence, a combination of PDIs and porphyrinoids is highly desirable for enhancing light harvesting and, at the same time, featuring an efficient photoinduced electron transfer.
It is worth noting that within living cells none of the chromophores that are involved in energy and electron transfer reactions are covalently linked (51) (52) (53) . Noncovalent electron donoracceptor systems have also been shown as promising models for fundamental charge-transfer studies (53) . Complementary hydrogen bonding interactions as well as coordination interactions are especially suitable to assemble well-defined nanostructures, due to their specificity and directionality. To this end, we have recently introduced the Hamilton receptor/cyanuric acid binding motif (54) to self-assemble porphyrins and fullerenes (55) .
Herein, we report on the synthesis and photophysical properties of two different three-component supramolecular assemblies that feature noncovalent interactions, as well as a cascade of light-induced energy and electron transfer (Fig. 1) . Perylenediimides 1a/1b together with a zinc tetraphenylporphyrin (ZnP) 2 were used as building blocks for the construction of noncovalent light harvesting/energy transduction systems. Importantly, the Hamilton receptor/cyanuric acid binding motif between 1a/1b and 2 leaves the zinc metal of porphyrin 2 free for axial ligation, allowing complexation of 4-pyridinylfulleropyrrolidine 3. Upon photoexciting PDIs 1a/1b, an energy transfer evolves from the singlet excited-state of 1a/1b to the lower-lying singlet excitedstate of ZnP 2. In addition, the combination of 1a•2 and 1b•2 with the electron-accepting fulleropyrrolidine 3 affords 1a•2•3 and 1b•2•3. In the latter, the initial energy transfer-from 1a or 1b to 2-is succeeded by an electron transfer-from 2 to 3-to form the one-electron oxidized porphyrin radical cation and the one-electron reduced fullerene radical anion.
Results and Discussion Synthesis. Motivation for the design of Hamilton receptor bearing 1 stems from recently published work dealing with energy-transfer processes in covalently linked porphyrin perylene systems, on one hand, and the presence of the 6-fold hydrogen bonding motif that is operative in 1•2, on the other hand (22, 30, 31, 37, 38, 55) . The starting compound for the synthesis of 1 is N-heptyloctyl-3,4,9,10-perylenetetracarboxylic-3,4-anhydride-9,10-imide 4. 4 was prepared by partial saponification with potassium hydroxide of the respective symmetric perylene diimide using a method previously described by Langhals, et al. (56) . The obtained perylene monoimide monoanhydride 4 was condensed in the next step in molten imidazole with zinc acetate as a catalyst with the amine functionality of either Hamilton receptor 5 or 8 to give 1a or 1b, respectively (Fig. S1 ). 5 with a single bond as spacer was synthesized according to protocols in the literature (57, 58) . Fig. S2 describes the steps necessary to obtain 8. An iodo-substituted Hamilton receptor derivative 6 reacted with 4-(ethinyl)aniline (7) under Sonogashira conditions using PdðPPh 3 Þ 2 Cl 2 and CuI as catalyst to afford 8 with 72% yields. Precursor 7 was obtained via synthetic routes according to the literature (59). Porphyrin 2 and fullerene 3 were prepared as described previously (60) .
Steady-State Spectroscopy. The individual building blocks, that is, 1a/1b, 2, and 3 exhibit absorptions in different regions of the solar spectrum (i.e., UV, visible, and near-infrared). 3 absorbs predominantly in the UV and the visible, where features of reasonable oscillator strength are discernible at 220, 256, 320, and 420 nm (5.64, 4.84, 3.87, 2.95 eV). These have extinction coefficients as high as 150;000 l mol −1 cm −1 . Nevertheless, the absorption of 3 spans throughout reaching to the 0-*0 transition at 695 nm (1.78 eV), for which an extinction coefficient of 1;000 l mol −1 cm −1 has been determined. In the absorption spectra of 1a/1b, three major transitions evolve; for example, throughout the visible region. Among the 464, 495, and 532 nm (2.67, 2.50, 2.33 eV) maxima, the latter is particularly important, because it reflects the spectroscopically fundamental 0-*0 transition. 2, like ordinary porphyrins, absorbs in the visible and in the near-infrared with a 420 nm (2.95 eV) Soret-band and a set of 546∕587 nm (2.27, 2.11 eV) Q-band transitions, respectively. The latter transition is important because it refers to the 0-*0 energy gap.
For 1a and 1b, we recorded fluorescence spectra that exhibit strong *0-0 transitions at 544 nm (2.28 eV) followed by vibrational fine structure (i.e., *0-1, *0-2, etc.) at lower energies (i.e., 585, 635 nm-2.12, 1.95 eV). The small energetic difference between the long-wavelength absorption and short-wavelength fluorescence of only 0.05 eV is important, which speaks for the structural rigidity of 1a/1b. The quantum yields for the radiative pathway are 0.8 with an underlying lifetime-measured in time-resolved measurements-of 4.2 ns in ortho-dichlorobenzene. 2 emits in the 600 to 700 nm range with maxima at 595 nm (2.08 eV) (*0-0)/645 nm (1.92 eV) (*0-1) and a quantum yield of 0.04. Again, a small Stokes shift-energetic difference between long-wavelength absorption and short-wavelength fluorescence-is notable. In complementary time-resolved measurements the fluorescence lifetime of 2 was determined to be 1.6 ns. Finally, the fluorescence of 3 should be discussed. It is dominated by a 715 nm (1.73 eV) (*0-0) maximum, followed by vibrational fine structures that show up as broad shoulder at 766 nm (1.62 eV) (i.e., *0-1, *0-2, etc.). The quantum yield of 3 is with 1 × 10 −3 , much lower than that seen for 1a/1b, on the one hand, and that seen for 2, on the other hand. Interestingly, the fluorescence lifetime of 3 is quite similar to that of 2-1.5 ns.
Titrations. The aforementioned absorption and fluorescence characteristics are assets to monitor the formation of 1a•2/1b•2, 2•3, and 1a•2•3.
In particular, when titrating 1a or 1b (5.0 × 10 −5 M) in orthodichlorobenzene with variable concentrations of 2, the resulting absorption spectra are best described as the linear superimposition of 1a/1b and 2, that is, maxima at 458, 490, 526 nm and 421, 547, 585 nm, respectively. The lack of appreciable changes in the absorption spectra suggests that the electronically isolated building blocks (i.e., 1a/1b and 2) fail to interact in the ground state. Decisive information about the stoichiometry was obtained by Job's plot titration experiments. The 1∶1 complexes were confirmed through maxima at mole fractions of 0.5 (Fig. 2) .
In the excited state, addition of 2 to 1a or 1b (5.0 × 10 −5 M) leads to successive fluorescence quenching of the latter (Fig. 3 and Fig. S3) . Notably, at the end point of the titration (i.e., 1a•2/ 1b•2) the 1a/1b fluorescence is quenched by more than 60%. The fluorescence pattern of 2 (i.e., *0-0 emission around 600 nm)-as an indicator for an intracomplex energy transfer-is, however, not seen to evolve. It is likely that the vastly different fluorescence quantum yields of 1a/1b (0.8) versus 2 (0.04) preclude the spectroscopic visualization.
As illustrated in Fig. 3 , the quenching is exponential and depends exclusively on the added concentration of 2. This, in fact, attests the successful formation of 1a•2/1b•2. From the underlying nonlinear relationship (see SI Text, Eq. S1) we determined the association constants for 1a•2 and 1b•2 of 9.5 AE 0.5 × 10 4 and 1.0 AE 0.1 × 10 5 M −1 , respectively.
With respect to monitoring the association of 2 and 3, we first turned to absorption assays. To this end, variable amounts of 3 (i.e., 9.0 × 10 −8 to 1.3 × 10 −6 M) were added to 2 (i.e., 10 −6 M) in ortho-dichlorobenenzene and dichloromethane/THF as solvents. The Soret band of 2 is decreased in intensity and is redshifted when the concentration of 3 is increased gradually (Fig. 4) . Isosbestic points at 414 and 438 nm in dichloromethane/THF (37.5∶1) and at 437 nm in ortho-dichlorobenzene as they develop during the titration assay confirm the formation of 2•3.
In addition, a Job's plot analysis of the titration data was carried out. Here, the aforementioned spectral changes associated with 2•3 at, for example, 427 nm were used and plotted versus the mole fraction. Importantly, a maximum is observed at a mole fraction value of 0.5, which prompts to an overall complex stoichiometry of 1∶1 (Fig. 2) .
To gain quantitative details on the association constant, complementary fluorescence titration experiments were deemed important. Fig. 5 illustrates that the fluorescence of 2 in the presence of variable concentrations of 3 is subject to drastic quenching. Over the concentration range tested (i.e., 1.0 × 10 −7 to 1.3 × 10 −6 M) the fluorescence intensity drops to less than 20% of the initial value, that is, of just 2. In other words, it is safe to assume that the quenching in 2•3, in which 3 is presumed to be axially coordinated to 2, exceeds 80%. Such changes are fully consistent with an efficient charge-transfer process taking place between photoexcited 2 and 3-see below.
The observed exponential dependence of the fluorescence of 2 on the concentration of 3 was used to quantify the association for 2•3. In particular, the intensity data at the 647 nm fluorescence were recorded and plotted versus the concentration of 3. The binding profile obtained in this way was typical of a 1∶1 association. Nonlinear curve fitting according to Eq. S1 thus allowed the association constant to be calculated. For 2•3, the resulting association constant was 3.4 AE 0.2 × 10 6 M −1 in orthodichlorobenzene.
The fluorescence quantum yields at the plateau values were also used to evaluate the dynamics of the excited-state deactivation process in 2•3. Specifically, by comparing the relative quantum yield of 2, for which an intersystem crossing of 1800 ps was derived from the intrinsic decay of the singlet excited state, and 2•3, where strong quenching was observed, a charge-transfer rate constant of 2.2 × 10 9 s −1 could be approximated. In light of this data, we turned back to absorption assays with the focus on the formation of 1a•2-see above. The absorption spectra document once again that when adding to, for example, 1.2 × 10 −6 M 1a in ortho-dichlorobenzene variable concentrations of 2 (i.e., 0 AE 2.2 × 10 −6 M) 1a•2 is formed, in which the two building blocks are electronically isolated. In addition, to the preformed 1a•2 (1.2 × 10 −6 and 2.2 × 10 −6 M) 3 was added in the concentration range from 1.3 to 6.3 × 10 −5 M. Throughout the latter addition isosbestic points are seen to develop at 416 and 431 nm. Implicit in these changes are a shift of the 2 Soret band from 427 to 434 nm due to the transformation of the tetracoordinated 1a•2 into the penta-coordinated 1a•2•3. From the latter an association constant of 2.7 AE 0.15 × 10 5 M −1 is derived that is, however, an order of magnitude lower than in 2•3. The associated weakening of the axial coordination might be due to steric effects.
In the corresponding fluorescence experiments the formation of 1a•2 goes hand in hand with the exponential fluorescence quenching of 1a. Plotting I∕I 0 versus the concentration of 2 helped to determine the association constant as 2.4 AE 0.15 × 10 5 M −1 , which is in good agreement with the above experiments. In going from 1a•2 to 1a•2•3 (i.e., adding up to 1.6 × 10 −5 M of 3) no further quenching of the fluorescence of 1a is seen. However, turning to the fluorescence of 2 upon 431 nm excitation, which correlates with the aforementioned isosbestic point, transformation of 1a•2 into 1a•2•3 led to a substantial quenching of the 600 and 650 nm maxima. The corresponding relationship of I∕I 0 versus the concentration of 3 enabled the determination of 2.7 AE 0.15 × 10 5 M −1 as the association constant in 1a•2•3.
Transient Absorption Spectroscopy-Femtosecond and Nanosecond
Resolved. 1a and 1b reveal in the transient absorption measurements with 530 nm excitation the following singlet excited-state features-minima at 465, 495, and 590 nm as well as maxima at 690, 760, 870, and 940 nm (Fig. 6 and Fig. S4 ). Particularly important is the close agreement of the minima with the corresponding maxima in the ground state absorption, which were seen at 465, 496, and 533 nm. Fitting the changes in the red at, for example, 810 nm yields a major decay component of 2.9 AE 0.2 ns. In line with the fact that in PDIs the intersystem crossing efficiencies are insignificant, the singlet excited states of 1a and 1b decay without generating appreciable amounts of new transient species-such as the triplet excited state, for example.
Two different singlet excited states are discernible in the case of exciting 2 at 420 nm (not shown). The spectroscopic signatures of the second singlet excited state emerge for 2 immediately following the conclusion of excitation. Here, the 450 maximum serves as evidence. On the other hand, transient absorption measurements give rise to minima at 560 and 600 nm as well as maxima at 458, 583, and 625 nm, which relate to the first singlet excited state. Kinetically, the two singlet excited states are connected through internal conversion, that is, the decay of the second singlet excited state and the growth of the first singlet excited state. The internal conversion occurs with 1.1 AE 0.1 ps. Next is the intersystem crossing to yield the triplet manifold of 2 with its characteristic 822 nm maximum. For the triplet excited-state growth/singlet excited-state decay, a lifetime of 1.8 AE 0.2 ns was determined in a multiwavelength analysis, whereas the triplet excited state exhibits a lifetime of 45 AE 1 μs.
Exciting 3 at 387 nm is accompanied by differential absorption changes that include, for the singlet excited state, maxima at 510 and 920 nm. The triplet excited state of 3, which is formed as a consequence of a nearly quantitative intersystem crossing, has the most characteristic fingerprint at 675 nm. In terms of kinetics, the singlet and triplet excited-state lifetimes are 1.5 AE 0.2 ns and 20 AE 1 μs, respectively. Notable is the fact that the triplet dynamics are multiexponential, including a variety of annihilation processes such as triplet-triplet, triplet-ground, etc.
Next the excited states of 1a•2 and 1b•2 were probed by means of 530 nm excitation (see Fig. 7 and Fig. S5 ). In line with the predominant absorption of either 1a or 1b, the only appreciable transient seen right after the excitation (i.e., 0.8-1 ps) resembles that of the PDI singlet excited state. In particular, minima at 465, 495, and 590 nm and maxima at 690, 760, 870, and 940 nm are discernible. Nevertheless, a weak bleaching appears at 428 nm, which agrees quite well with the Soret-band absorption in ZnP. Due to the absorption partition in either 1a•2 or 1b•2, a small fraction of the excitation light (i.e., less than 5%) reaches ZnP.
Nevertheless, unlike what is seen in 1a or 1b, the PDI singlet excited-state features decay much faster than the intrinsic PDI lifetime of 2.9 AE 0.2 ns. As the PDI singlet excited decays, new features, which are clearly ZnP centered, including maxima at 409, 451, and 475 nm and a minimum at 428 nm, emerge on the timescale of 50 to 100 ps. At first glance, the PDI singlet excitedstate decay (1a•2-56 AE 3 ps; 1b•2-96 AE 4 ps) matches the ZnP singlet excited-state growth (1a•2-50 AE 3 ps; 1b•2-65 AE 3 ps). In other words, the kinetic analyses confirm the energytransfer hypothesis that was solely based on fluorescence experiments-see above. A closer look reveals, however, that the kinetics are more complex and reveal not only the fast energytransfer component. In fact, the kinetics are biexponential in the range of the PDI features (i.e., 750-1,000 nm) with a shortlived (82 AE 5 ps) and a long-lived component (2.3 AE 0.2 ns), which relate to the energy transfer in 1a•2 or 1b•2 and to the regular singlet excited-state deactivation in 1a or 1b, respectively. Likewise, best fits were achieved by biexponential fitting in the region of the dominant ZnP features (i.e., 400-450 nm). Here, the short-lived component relates to the energy transfer in 1a•2 or 1b•2, while the long-lived component reflects the ZnP-centered intersystem crossing dynamics. Finally, in the region between 450 to 750 nm the kinetics are triexponential, that is, energy transfer, PDI singlet excited-state deactivation, and ZnPcentered intersystem crossing.
As a complement to the aforementioned, the transient absorption changes of 2•3 were recorded following 420 nm excitation and compared with those seen for 2. During the early times (Fig. 8) , these are practically identical to those of 2, disclosing a strong maximum and a strong bleaching at 480 and 560 nm, respectively. It is after delay times of around 10 ps that the 480 and 560 nm characteristics start to decay. Simultaneously with the latter decay (12 AE 1 ps), new transitions grow in the visible, namely maxima around 494 and 635 nm, and in the near-infrared, namely around 1,005 nm. Based on a spectral comparison, we ascribe the visible bands to the ZnP π-radical cation (ZnP •þ ), whereas the near-infrared band corresponds to the C 60 π-radical anion (C 60
•− ). In accordance with these results, we propose that in 2•3 electron transfer evolves from the singlet excited state of 2 to the electron-accepting 3 to yield ZnP
•− is metastable and its decay follows a monoexponential rate expression (Fig. 8, Inset) . From, for example, the monoexponential decay of C 60
•− at 1,002 nm we have derived a lifetime of 1.0 AE 0.1 ns.
The final experiments were concerned with 1a•2•3. Excitation at 530 nm leads to the PDI singlet excited features as corroborated by the following features-464, 497, 588 nm minima and 693, 760, 863, 941 nm maxima (Fig. 9 ). In line with what has been seen for 1a•2 the presence of 2 evokes a very fast deactivation of 1a to yield presumably the ZnP-centered singlet excited state. Here, the presence of 3 evokes an electron transfer quenching. In this context, features at 421, 475, 630, and 995 nm attest the formation of ZnP •þ ∕C 60
•− . Notably, the underlying shifts-relative to 2•3-are due to the remaining PDI singlet excited. The sequence of energy and electron transfer is rate limited by the slower energy-transfer dynamics. Consequently, the electron transfer rate is only inferred from the studies with 2•3 (12 AE 1 ps). From multiwavelength analyses, that is, monitoring the ZnP
•þ ∕C 60 •− fingerprints in the visible (i.e., 633 nm) and in the near-infrared (i.e., 995 nm), as they are shown in the Inset to Fig. 9 , we have derived the back electron transfer dynamics in 1a•2•3. Using biexponential fitting functions, values of 48 ps and 3.8 ns evolve for the energy transfer and the back electron 
•− stabilization relative to 1.0 AE 0.1 ns seen in 2•3-see above.
Conclusions
Panchromatically absorbing and highly versatile multicomponent systems are sequentially assembled by two different supramolecular motifs based on complementary multipoint hydrogen bonding and metal complexation. First, two different perylenediimides (i.e., 1a/1b) are integrated together with metalloporphyrin (2) by means of the Hamilton receptor/cyanuric acid hydrogen bonding motif into energy donor-acceptor systems 1a•2 or 1b•2. Second, an axial complexation motif between metalloporphyrin (2) and 4-pyridinylfulleropyrrolidine (3) facilitates the formation of electron donor-acceptor system 2•3. Third, the light harvesting and energy transduction features of 1a•2 are combined with the electron-accepting characteristics of 3 in 1a•2•3. Steady-state and time-resolved measurements corroborate that in 1a•2•3, an initially occurring energy transfer (53 AE 3 ps)-from 1a to 2-is succeeded by an electron transfer (12 AE 1 ps)-from 2 to 3. Multiwavelength analyses document that the correspondingly formed radical ion pair states are longer lived in 1a•2•3 (3.8 AE 0.2 ns) than in 2•3 (1.0 AE 0.1 ns).
Materials and Methods
Syntheses and characterization (i.e., 1 H-NMR, 13 C-NMR, mass spectra, IR, and elemental analysis) of 1a, 1b, and 8 are described in the SI Text. Details about the instrumentation are summarized in the SI Text.
